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Influence of water yapor on the mmmﬁﬁ!liy of solld\=/
flms of dyes. / " Zhur. Fiz. Khim. 27, 272-
80(1953); . 43, F1h order to test the hypoth-
esis of Tesenin {Photachemisiry of Dyes, 1047, sect. 26;
C.A. 46, 5978¢) that the first step in-the photochem. e
compn. of & dye is the addn. of a mol. of Otoforma hiradi-
cal, films of cr{sml viojet (D), Rhodatine B (11, and Rho-
), puriﬁcd by many tecrystns., werc dcpositcd
on a quartz surface which bore Pt clectrodes set 1 mm- apart.
§. of 22 v. was applicd to 1 and 276 v. to 11 and HI;
the cp-Tent was observed by means of a mirror galvanometer
ity 6.3 X 107° amp.), cach film beiug exposed to

“tight of dlﬂel;ent wave-length ranges between 275 and 700

mp from & 950-w. high-pressure qumtz-llg lamp. The fitms
were tested §11 vacuo and in the presence of 10 vapor (1-2.5
mm. pressure) successively for periods of 60-150 min.
Exptl. data are prcscmcd graphicaliy. In the wave-length
range 600-700 mu the cffect of HiO vapor on the photocond.
was independent of the wave leugth. When 11;0 vapor was
admitted to1 during exposure to 000 -700-mp light, the cond.
fell immediately but fully recovered within 2 hrs. after the.
H,0 was removed. Radiation” of 3 00 mp causes de-
compn. of 17 racuo; this is inhibited by HyO vapor. Hand
11 are less affected by 1,0 (as regards photacnnd ) than L.

+ As H,O pressure approaches the point of condswgation on the

dye (about 5 mm- for 1IN, its effect. 18 complicated by heating
caused by adsorption, increase of photocond., and incipient
electrolytic conduction.

versibly decreases the phot
suit of electron captuse and
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USSR/pnysics - Spectral analysis
~ Card 37 Pub. 43 - 53/62
© - Authors 3 Vartanyan, A. T.

Title ¢ ppsorption spectra of leuco base dyes in solid state

Perlodical o 1,y AN SSSR. Ser. fiz. 18/6, 731732, Nov-Des 1954

- -abstrack - ¢ 4 gtudy of the absorption spectra of leuco base dyes: Lauth's violet, e
methylene blue, thionine blus, capri blue, green malachite, crystal violet,
etc., in solid state showed that the presence of gaseous hydroger. sulfide
results in the conversion of many solid dyes into an achromatic compound.
The rate of reaction of the dye was observed to be increasing with the in-
crease in temperature. Such achromatic compounds sublimate rapidly at tem—
peratures above 50°C. The solid leuco base dyes regain their original color
when exposed to atmospheric air. Graph.

'Inbtitution T eessascoce

~Submitted ‘S esosssenve
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VARTANYANW, A, T,
USSR/Chemiatry Photo-Conductivity

card I/1
% Authors : Vart.anyan, A T., and Karpovich, I, A,

" Title About the photo-conductivity of colored organic £ilms during illumination
with visible light

. Periodical Zhyr, Fiz. Khim., 28, Ed. 5, 856 ~ 864, May 1954

Abstract .. Exreriments to determine the photo-conductivity of colored collodion films

L -during illumination with visible 1light brought only negative results.
Photo-conductivity could not be revealed. The increase in eslectrical
conductivity during illumination with visible light, as observed by many
researchers, is not due to the internal photo effect but to the heating of
the colored film as result of the absorption of the light energy in the
natural color absorption band. Arguments in favor of the electrolytical
nature of the electrical conductivity of colored collodion films are pre-
sented. Fourteen references: Q-U3SR, 2-Hungarian, 3-USA. Table, graphs.

“Institution

Submitted  : Sept. 21, 1953
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'Xk soluticas. A. T, Vartaayad Zkur. Fs=- 29
E xm-xo(mm.——’nwwp. enfs w1 fua the pr t
: the dyes in a form suitable for absurption easuregtents h\‘
. . descrived, The sotid thiazine 20d oxazine dyes are reduced; B
: . by gascous Hdl to thie icuco buses, the 1ate of lormation of - A
) . which incresves with the tcmp. These leuco bases are ‘ B
- . subliied In vaerum with an oimer vable yelucity at temip- of
\ S © g0 and bigher, I B4 N HCL they ate converted o the )
e ) eotresponding  dycs Dy oxblation (ﬂchydtu(cn:man . I T
- - - - ONH | the bases are convested 0 bivalent lons, the abwotl sN
. tion spectra of which coinclde with the abaarption sﬁectm . e
R . o ' the dyes in acid soln. During such conversion of the Capth: - - N
- SR C Blae leuco base, the steric effcct of the methyl group fn au ) R
| : Ho position to the dimethylumino groug fs not wantfestord, : T
) . up;mcm\y due to un mqutal prubuhihty of the rro!on adda.
to the centrat N gtom &4 tp the dimethyl amino f‘”%ss- .
fil Leuco bases of triphenylmuthane dyes, Jbid. 1 =
63.—The method of produtcing solid leuco eonpda. developed : . .
for vxaziue and thiazine dycs was ulso used for triphenyl- HPE
mothane dyes. The investigation of the speetra of 50
|erfm‘hsin, malwhite Ereen. amt crystal violet were
similar to the absorption spectn of their ale. solus., but the
- _max are displaced bY abcut 10" m&. -, he loug-yaYe.
absorption bantl of the triphenymethane dye lewco compdsy
at 300 mp was found to be the uiphcnylmwunc baud,
displaced by the inuoduct&u of dhucmyhéniug‘ gn:lups. an
Y

uscd

{amino group. The leucn-base sedid films are only partially .-

' converted into the dyes by exposite to sunlignt in the -

- The conversion is mcomrlcw, and a fading of ue ¢ encratesd :
dye goes parailel witl its regenemtion. W, M
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VARTANYAN, A.T.

- g .

Absorption spectra of leuco-base dyes in acid solutions and as
solids. Part 2. Leuco-bases of solid thiazine and oxazine dyes.
Zhur,.fiz.khim. 29 no.8:1447-1455 Ag '55. (MIBA 9:3)
(Dyes and dyeing--Chemistry) (Absorption spectra)
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Abst Journal: Referat Zhur - éﬁmiy& , No 19, 1956, 60753

Author: Vartanyan, A, | -

Institution: None

Titles Absorpt"on Spectra ¢f Leucz-Bases of Dyeatuffs in Acid Solutions
and in Solld Stats. Iif. Leucc-Bases of Trp"phﬂnv]metma

Original R
Periodical: 2Zh. fiz. khimii. 1955, 0c 9.4 5-.1563

Abstract: Measured wers ihe ultravi.lst abasrption spectra (AS) of sz1id
f£ilms of leuci-bases (LB) ¢f the triphenylmethane dyes parafuchsin
(I), malachits greso (11} and crystal vinlet (III) prepared by
sublimation in vecuur {(ses Communicatiom II, Referat Zhur -
Khimiya. 1956. 35001) as well a8 by reduction of solid films of
the dyes with gasems Hy5 at 1009 (II end IIY) end 150° (I).
Comparison with AS ~f ah -r’.i: soluti-ns of LB prepared by
disacluti.n of “haze 3 £21ms and alss of synthetic LB shows

that the &t ~pr’ 0 band,—s -8 oAas Alis films are displaced toward
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USSR/Physical Chemistry - Molecule. Chemical Bond, B4
Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 60753

Abstract: longer waves by 900-1,000 em=1l and the short wave band of alcohollc
solutions of II and IB III reveal a weak oscillatory shructure
which 1is {jpsent in the solid films. In the LB the band 300 mu
conastitutes a displaced band of phenyl groups of triphenyl methane,
while the band 260 mu is caused by the presence of dimethyl amino
groups and constitutes a band of the latter displaced from the far
ultraviolet region. In the dark on contact with air films of LB
of triphenylmethane dyes are stable; under light in the presence of

oxygen the dye is reg’;?!rated but due to the ¥encurrent process of
photochemical oxidation of the dye a complete coincldence is not
attained between absorption ZErves of pure dyes and dyes regenerated
from LB, AS of products of photochemical fading show characteris-
tic absorption bands with a A{max) of 358 mu in the case nf I and
II, and 450 mu in the case of 1II.

DY
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PAASE I BOOK EXPLOITATIOR 811

Akademiya nauk SSSR

* Sbornik posvyashchennyy pamyati Akademika P.P. Lazareva (Collection of Articles
in Memory of Academician P.P. lazarev) Moscow, Izd-vo AN 8SSR, 1956. 37k p.
1,600 copies printed.

Resp. Ed.: Shuleykin, V.V., Academician; Editorial Board: Shuleykin, V.V.,
Academician, Deryegin, B.V., Corresponding Member, Academy of Sclences, USSR,
Frank, G.M., Corresponding Member, Academy of Medical Sclences, USSR, Volarovich,
M.P., Professor, Yefimov, V.V., Professor, Maslov, N.M., Kuzin, A.M., Professor;
Ed. of Publishing House: Kuznetsova, Ye.B.; Tech. Ed.: Shevchenko, G.N.

PURPOSE: This compilation of articles is published in honor of P.P. lLazarev,

COVERAGE: The collection consists of three parts; the first group of articles
deals with general physics, the second with biophysics and physiology, the third
vith geophysics. In the Table of Contents, the date on which the article was
received follows each title.

TABIE OF CONTENTS:
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Collection of Articles (Cont.) 811
PART I, GENERAL PHYSICS

' Andreyev, N.N., Member, Academy of Bciences. Comments on the Thermodynamic Theory
of Electrostriction (January 1953) 5

Arked'yev, V.K., Corresponding Member, Academy of Sciences (Deceased). Simplest
Form of Solid Bodies of Greater Than Limiting Volure (June 1953) 11

Botvinkin, 0.K. On the Variebility of Some Physical Constants in Industrial
Glass (May 1953)

Vartanyan, A.T. Photoelectric Phenomena in Pigments (January 1953) 30

—

Vershinskaya, V,F. Relationship Between the Height of a Mound of Loose Material
and Gravity (June 1953) 51

Volarovich, M.P. Investigation of the Uniformity of a Stress Field and Study of
the Process of Formation of Cracks in Double-sheared Samples (January 1953) 57

Deryegin, B.V., Corresponding Member, I\cademy of Selences, Karasev, V.V.,
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_ Collection of Articles (Cont.) 811

Zorin, Z.M. Boundary Fhases as a Particular State of Aggregation of Liquids
(June 1953) 65

Predvoditelev, A.S., Corresponding Member, Academy of Sciences., On the Heat-
conductivity and Viscosity Coefficients :of. Liquids and Compressed Cases
(June 1953)

Rebinder, A., Member, Academy of Sciences, On the Nature of Plasticity and
Structural Formation in Distributed Systems (September 1953)

Rosenberg, G.V. On the Problem of Reflectivity of Tinted Turbid Media
(July 1953)

I1*inai, A.A., Rosenberg, G.V. Experimental Investigation of the Reflectivity
of Tinted Turbid Media (July 1953)

Tolstoy, D.M. Sliding of Iiquids and Distributed Systems Along Solid Surfaces
(April 1953)

Shuleykin, V.V., Member, Academy of Sciences. Cause of the Bluish Tint of
the Sun and the Moon (July 1953)
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_Collection of Articles (Cont,) 811
SECTION II. BIOPHYSICS8 AND PHYSIOLOGY

Aladzhalova, K.A., Maslov, N.M. Immediate Changes in the Liver due to the Effects
' of X-rays (February 1953) 227

Asratysn, E.A., Corresponding Member, Academy of Sclences. Effects of Transverse
Cutting of the Rear Hald of the Spinel Cord in Dogs (Contribution to the

Physiology of Spinal Shock) (July 1953) 236
Demirchoglyan, G.G. On the Initial Steges of the Visual Process (July 1953) 25)
Yefimov, V.V., Ol'shanskaya, N.M. Quantitative Determination of Elasticity of

Relexed and Tensed Muscles and of Diseased Muscles While Bathing (on the Para-
doxical Relationship Between Relaxed and Tensed Muscles) (July 1953) ("

Kovalevskaya, L.A. The Power of a Moving Fish (July 1953) 281

Kuzin, A.M., Sayenko, G.N. On the Effect of Fermentative Poisons on the Various
Phases of Photosynthesis (June 1953) 87
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Collection of Articles (Cont.) 811

Nasonov, D.N., Corresponding Member, Acedemy of Sciences, Ravdonik, K.S. Effect
of Strong Sounds of Explosive Character on the Condition of the Protoplasm of
the Nerve Cells of the Spinal Ganglia of the Rabbit (June 1953)

Rzhevkin, S.N. On the Analysis of the Sound of a Singing Voice (July 1953) 305

Seletskaya, L.I. Influence of the Size of the Inductor on the Course of Nerve
Processes in the Visual Analyzer (Nicol prism) (January 1953) 319

Cherkasova, T,I. Investigation of the Chronaxy and Pessimm Frequency in the

Neuro-mscular Apparatus of Man (From the Viewpoint of the Ionic Theory of P.P.
Iazarev and the Doctrine of Lability of N.Ye. Vvedenskiy (July 1953) 325

Shekhtman, Ya.L. Deviations from the Reciprocity Law in Radiobiology (Septem-
ber 1953) 332

Yarbus, A.L. On the Problem of Visual Estimation of Distances (January 1953) 341

Yarbus, A.L., Recording of Eye Motions in the Process of Reading and Exeamination
of Two-dimensional Pictures (January 1953) 3kl

Card '5/6
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SECTION IIT. GEOPHYSICS

Kolyubakin, V.V., Ozerskaya, M.L., Petrova, G.N.

Field Appar mining
the Magnetic Properties of Rocks (July 1953) A mtus for Deter

351

Lyapmov, A.A. On the Interference of Seismic Vibrations (July 1953) 363

AVATLABIE: Library of Congress

1S/sfm
1-26-59
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VARTANYAN, A.T.

Zhur, nauch,
Acadenician AN, Terenin; on his 60th birthday. . .
1cpr1:1. fot, 1 kin, 1 no,4:310-312 Jl-Ag 156. (HLBA.9.10)

(Terenin, Aleksandr Nikolaevich, 1896-)
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USSR/Optics - Spectroscopy
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Abs Jour : Referat Zhur - Fizika, Fo 5, 1957, 13013

Author : Vartanyan, A.T.

Inst e ———

Title . Nature of the Absorption Bands of Leuco-Bases of Thiazine
Dyes.

Oorig Pub : Optika 1 spektroskopiya, 1956, 1, No 4, W18-489

Abstract . The absorption spectra of solid layers of leuco-bases of
thiazine dyes (thionene, methylene blue, azure 1, methy-
lene green GG, toluidene blue O, thianine bilue, and neo-
methylene blue), obtained by direct reduction of the solld
dye in an atmosphere of HoS at 100 -- 1709, were measured.
Comparison of the absorption spectra of the simple aroma-
tic amines of leuco-bases of triphenylmethane and thiazine
dyes has shown that the long-wave band with a maximum of
335 -~ 3368 millimicrons is due to absorption of the phenyl
group, while the bandwidth and maximum at 255 -- 268 milli-

microns is due to the amino group.
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Abs Jour : Referat Zhur - Fizika, No 5, 1957, 13099
Author : Vartanyan, A.T.
Inst Po. T ——
Title : Obscure Reactions in Dyes.

Orig Pub : 1Izv. AN SS5R, ser. fiz. , 1956, 20, No L4, Li8-ksy

Abgtract . 4 spectral investigation of sublimated layers of dyes has
shown that while methylene blue (I), crystalline violet
(II), and rhodamine 6¢ do not experience substantial chan-
ges in the process of sublimation, rhodamineg B and G ex-
prerience partial change, there being formed an uncoloted
substance, which is characterized by bands with clearly
pronounced maxima at 318, 277 and 235 millimicrons. In
the equeous solution, the uncolored substance changes in-
to a corresponding dye. Upon 11luminating the uncolored
substance in alr, there also takes place a regeneration
of the dye. At temperatures above 100%, I and IT

Card 1/2
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P ,
USSR/Optics ~ Optical Methods of Analysis. Instruments.

Abs Jour : Ref Zhur - Fizika, No 5, 1957, 13099

interact with water vapors, forming uncolored compounds.
A spectral photometric investigation has shown that the
resultant compounds have properties of leuco bases.

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858820009-0"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R001858820009 0

LA ._Ln,...g FH msm RHEE, ‘3 \._ 3, Wﬁ@wﬁ%ﬁﬁ&%» BB oo “‘“M R‘CE’-MQ’P‘&W HEa ey B! R B B - 1 I
i i i ’ | -.,'-_-.'; A
3 i

§

VARTANYAN, A.T.

Temperature dependence of the elsctric conductivity of organic semi-
conductors, Isv,AN SSSR,Ser.fiz. 20 no,12:1541-1547 D 156,
(MIRA 10:3)
(Semiconductors)
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VARTANYAN, A7,
SRR i
Interaction between selid dye salts and water vapers at temperatures

sver 100°, Zhur.f1z,.khim, 30 ne.2: 424436 ¥ 156
(Dyes and dyeing-~Chemistry) 6. (MLRA 9:7)
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Vartanyan A, 7,
— YT

Izvestiya Akademiy Nauk SSSR, Seriya Fizicheskaya, 1957,Vo01 21,
#4, pp 523.524 (USSR)

Invostigations of electric and photoeleotr
have shown that they can be considered as
aoniconductors.

cnperature-dependenca of electroconductivity for many dyes
is described by the formula;

3
7 =0, exp (- 27).

Where £, 14 activation énergy, which has the following values
for various dyeg; 2.28 for trypaflavine, 2,13 for eosine,

2,15 for erythrosine, 2,08 for phloxin, 1,8 for pinacyanol,
and 1.6 ev for phthalocyanin.

Photoconductivity-temperature dependence obeys also to an ex.
Ponentia} law, but the values of activation eénergies ara

ic Properties of dyes
@ class of organip
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TITLE: Semiconductor Processes in Organic Dye Layers (Poluprovodni-
kovyye proteessy v sloyakh organicheskikh krasiteley)

several times lower than those for electroconductivity.

Under vacuum, the dependence of photocurrent ip on illumination
intensity L is expressed by the formula:

i¢==z2£7;
where n is a constant for a given layer, having values between
0.5 and 1.
The photoconductivities of eosine, erythrosine, phloxin,

phthalocyanin and some other dyes increase in the presence of
oxygen,

The values of optical activation energies for some dyes were
determined by means of a "photoelectric straight lines” method.
The obtained regularities and activation energy values can be
used for further studies of photoelectric properties of organic
phosphors activated by dyes, No retrerences are cited.

INSTITUTION: (presumably) Institute of Physics of the Estonian Academy of
Sciences

PRESENTED BY:

SUBMITTED: Ro date indicated.

AVAILABLE: At the Library of Congress.
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AUTHOR VARTANYAN A.%., KARPOVICH I.A. 20-5=20/6T
TITLE Un the Protooonuuotance of the Violanthroneé (7) end ot the
Pyrunthrone.

(o totoprovodimoati violantrona i pirantrona.= Russian)
PERIODICAL Doklady Akademii Nauk SSSR 1957, Yol 113, Br 5, PP 1020-1021 (uUssR)

ABSTRACT The paper under roview presents the resulte of the inveatigations
of the photooonduotnnoe of layers which are obtainsd bY rubbing-on
of the powder of the violanthrone (dark bdlue indanthrene YO (7))
and of the pyranthrone (golden-orange indenthrene G (2)). The

investigation was oarried out with the aid of an device that had
already been desoribed in an earlier paper. The layers (of 8 thick-
ness of 0.1 to -e?ill!‘nicrons) were applied to @ 'quarts finger'
containing platinum electrodes. The photoconduotance was investiga-
ted in vacuud, although the presence of air does not affeoct the
results in any gongiderable wWay. A tungaten jncandescent 1lamp

of 100 W was used as source of light, and the light was decomposed
by a mirror monochromator with vitreous optiocal gystem. The distri-
bution of energy with respeot to the wave lengthes was deternined
by means of & thermoelectric pile. The current intensitiesn of the
order of magnitude of 10-13 a were measured with the aid of &
direot-ocurrent amplifier.

geveral seoonds after the layers have been exposed to 1ight, the

+
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On the Photoconductance of the Violanthrone (?) and of the ryran- ;
throne.

photoourrant becomes constant and then deaoreases almost equally fast
i1f the exposure to 1light is terminated. If the observation is oar-
ried on for longer periods, an additional increasé in the photo-
current will be freyuently noticed. *f this long-period exposure to
light is suddenly terminated, the photocurrent first of all quiokly
decreases, but there always remains a remanent photocurrent which
deoreases only slowly. The photoourrent obeys the Ohm's law,at isaat
at field strengthes up .to 4000 ¥/om. The dependence of the phote-
current iy on the intensity L of the exposure %o 1light is described

by the pathematioal relation 14 = aLn, with a and n denoting

oconstants. In the layers under i{nvestigation, 1 always remained

below 1 and amounted to 0.7 to 0.9, depending on the thickness of

the layer and on the intensity of the exposure to 1ight. A diasgranm
enclosed to the paper under review shows the spectral curves of the
photosensitivity § of the thin layers of the violantrone and of the
pyranthrone. The optioal potivation energy was determined with the
aid of two different methods, and the results obtained by the
authors of the present paper are twice as high than the values
given by other authors. This phenomenon probably ig caused by

CARD 2/3
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On the Photoconductance of the Viclanthrone (?) and of the
Pyranthrone,

& change of these coloring substances a result of multiple
sublimation.
(2 reproductions)

ASSOCIATION: not given.

PRESENTED BY: A.N. Terenin, Member of the Academy, 10.9. 1956
SUBMITPED: 14.9. 1956

AVAILABLE: Library of Congress.
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On the Problem of the valve-Like Pltoelectromotorical Power of 20-1-14/42
the Photoelectric Cells With Dyes.

where A and B denote constants. A further diagram illustrates

the volt-ampere dependences of the dark current and the photo-

r electric current for a photoelectric ceil of the type I with
pinacyanol. This dependence gives evidence of the existence of
a barrier layer.The photoelectric carrent increases together
#ith the tension in the pass direction and tends towards a sat-
uration;in the parred direction it sinks towards nil.In the case
of a photoelectric cell of the type II the pass direction and
the barred direction change their parts as against the cells of
the type I and vice versa. A photoelectric cell of the type III
does not show any rectifying properties,the dark current at small
tensions responding to Ohm's law.This result confirms the lack
of a barrier layer. The here found results are also valid for
photoelectric cells with orthochromine T and with crystalline
violet, but they hardly agree with the assumptions on the valve-
1ike nature of the photoelectromotoric power. There is no causa-
tive relation between photoelectromohric power and barrier layer.
So far the structure of the barrier layer and the mechanism of
the rectifying at the contact dye- metal have not been explain-
ed. The photoelectromotorical power exclusively devclops from
the asymuetry of illumination of both electrodes, it does not

card 2/3 depend on the kind of the contact and of the electrode material.
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On the Problem of the Valve-Like Photoelectromvtorical Power of  20-1-14/42
.the Photoelectric Cel]_s With Dyes.

/ There are 2 figures, and 6 refecrences, 3 of which are Slavic.
PRESENTED: June 1, 1957, by A. N. Terenin, Academician
SUBMITTED: Nay 24, 1957

AVAIIA BLE: Library of Congress

card 3/3

ST

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858820009-0"



"APPROVED FOR RELEASE: 08/31/2001

3 "1.:?'1?.-'12"5.-,4‘3‘ IR AR S T E

CIA-RDP86-00513R001858820009-0

F&' SSR:' 35 %ﬁ}mmﬂ Pal e S At A

R B e e R RS G T IR AT

V%KTRNY*N;ﬁHf

AUTHORS:

PIPLE:

PERIODICALs

ABSTRACTs

APPROVED FOR RELEASE: 08/31/2001

RN
£5 gk L. LoF

76-1-27/32

Vartanyan, A. 7, , Harpovich, I. A

—

The Semiconductor Properties of Phthalocyanine (Poluprovodnikovyye
svoystva Ttalotsianirov)
I. Electro- and Photoconductivity of Phthalocyanines in Vacuua and
in Oxygen (I. Elektroprovodnost' 1 fotoprovodimost' ftalotsianinov
v vakuume i v kislorode)

zhurnal Fizicheskoy Khimii, 195¢, Vol. 32, Ir 1, py.176-187 (USSR)

Here, the jinvestigation results already given by the cuthors in re-
ference 10 aroe treated in a more detailed manner. The apparntus,
by which the investigations were carried out, hags been described
already earlier (reference 11). Phthalocyanine without netel (Ft)
ard phthalocyanine of copper (Ft - Cu) of zinmc (Ft - Zn) and of
nagnesium (Ft - Hg) were investigated. 1.) Electroconductivity.
The Ft - Cu- and Ft - Zn layers obtained by neans of distillation
in the vacuum and subnitted to an alditional degassing at 200°C,
show an iqginite%y small electruconductivity at room teuperature.
(0 < 107" ohm™ ). Here, the dependence of electroconductivity of
such layers on temperature in the range of about fronm 60 up to
160°C is shown in a diagram. The variation of electroconductivity
according to the temperature can be expressed by the following

e
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76-1-27/32
The Semiconductor Properties of Phthalocyanine. I. Electro-and Photoccnductivity
of Phthalocyanines in Vacuum and in Oxygen

oquationt O = O exp(~ € /2kT). At Ft and Ft - Cu £ = 1,7 & 0,1
eV and at ¥t - 2n =~ £ = 1,8 + 0,1 aV. ltough estimates using an
application of extrapolation show in the case of the specific con-
ductivity of these phthalocyan%nes at roon tempe§ature values of
the order of magnitude of 1071% - 107 ohm-lem™'. it - g layers
under equal conditiona shov a conductivity being ulmost 1000 tines
greater. Values of about 1,2 eV were obtained for the activation
. energy. As it is shown in the following work this value is smaller
than that one obtained for the optic activation energy. It is ex~
pected that the conductivity of the Ft - lg layer at the experi-
ments carried out here, was an impure one. In the pregence of oxy-
gen the conductivity of the Ft -~ Cu-, Ft ~ Zn- and Ft - g layers
increases. The gensitivity of the Ft - Mg layers in relation to the
oxygen is as great that a pressure of 0,1 mm of mercury is suffi-
cient to cause an essential increasge of the electroconductivity. j
At room temperature th electroconductivity of the layers treated
in oxygen at 150 - 200°C is almost by 104 - 10’ tiues greater than
in vacuum. At a tempe rature rise the conductivity increases ac-
cording to the lew: & = 0, exp(- E1/2kT). However, the value
€, is essentially smaller han the value & , which was obtained
Card 2/4 in %he vacuum. [he value 61 depends on the oxygen pressure. The
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76-1-27/32
the Semiconductor Properties of Pnthalocyanine. I. Electro- und Puotoconductivity
of Phthalocyanines in Vacuum and inOxygen

behavior of phthalocyanine complexes in oxygen proves the occur-
ronce of an impure conductivity. The increase of the activation
energzy of Ft in oxygen is to be attributed tte increase of the
energy threshold at the boundaries between the microcrystals.

2.) Photoconductivity. An illumination by visible light of phthalo-
cyanine layers carefully degassed with high isolation properties
causes an egsential increase of the conductivity. "he oxygen also
increases the photoconductivity. In layers with oxygen generally
does not form a space-charge. A noticeable retardation of the sta-
bilization of the steady photo-current and its decrease after stop-
ping the illumination is obsarved. The photoconductivity of the
layers with oxygen is essentially higher, than that in vacuum. The
layers of phthalocyanine free fyom oxygen have an inertialess pho-
toconductivity. In this case the photoconductivity is linearly re-
lated to the intensity of jllumination, and exponentially increases
at a temperature rise. Some results point to the presence of tran-
sition resistances in the phthalocyanine layers which were obtained
by the sublimation. Taking into consideration the egsential in-
crcase of the photoconductivity in the layers with oxygen the con-

Card 3/4 clusion is drawn here that besides the reconbinati on (which causes
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76-1-271/32
The 3emiconductor Properties of Phthalocyanine. I. BElectro- and photoconductivity
of Phthalocyanines in Vacuum and in Oxygen

the linear dependence of photoconductivity on the illumination
intensity) a direct recombination of electrons of the freae uone
takes place with the holes, and causes the "nonlincar" photocon-
ductivity. It is assumed that the 1ight absorption in the molecular
crystals of organic compounds are acconpanied by & formation of

the exitons being movable in the crystul. ‘thero are 9 figures, and
1% references, g8 of which are Slavic.

SUBMITTED: Septeanber 20, 1956

AVAILABLE: Library of Congress
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"he Semiconductor Properties of Phthaloocyanines. II. The Spectral Depen-
dence of the Photoconductivity and of the Optical Activation Energy of

Phthalocyanines

in the case of light absorption. There are 7 figures, and
11 references, 6 of which are Soviet.

SUBMITTED: September 20, 1956

1.,Phghglgcyaniges-rPhotoconductivity 2. Phthalocyanines--Spectra
3. Phthalocyanines--Photosensitivity 4. Phthalocyanines--Optical
properties
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Vartanyan. A. T. Karpovich, I. A.
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. Eleotrles} Cinirtisity and Yoot conductivity of Pirasyanol ani

Orthochromium T (Elektraprovodnost‘ i fotoprovodimcst? pina
tsiencla 1 ortukhroma T)

gbarnal Fizicheskoy Khimii,1958,Vol 32.Nz 3.pF 543-53 (USSR)

Already in preceding papersyA. T. Vartanyan (Rafe 1, 2. 3}
determined the photaconductivity of photographlc pensjtizers
and demensitizers. Ye. K. Patseyke (Ref 4) investigared the
photcelectrie sengitivity sf a number of gensitizers bty
means of the condenser method. The results obteinad by Hoddarw
and Meiexr (Refs 5. 8) acccrding %c the methcd of the "phote..
elestric straight line" for pinansyansl, as well as by Nelson.
(Ref 9) in deternining the photozondactivity oF a numker of
cyanine dyes, o nt¥’lo contradictions, whish can be explained
by the results of the preceding papsr. The investigations
mentiored in the title were performed in vacuc. a8 we:l a3
in the presence of oxygen and steam. Data on the expeximental
procedure ars men*ioned. The investigationa 1n The TOraki
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z vy of potk rmanlioned sub3noaces
e specific conducstiwity of LIE £INLIOAS
ghowed r % e and i ,_/5.‘.._,‘{ 1 and <

of *he order of magnitude 10

thermal activation energy of 1,3:0 + °T 240550 * eV rosiecs

‘ tively. The photoconduztzvity acns:darably.i?creiiis L
i11luninaticn,and ivs temperature dependenicjﬁa s'dﬁg" U
exponanticli law, cxcept £ » tempevatuces ne:ow n°C. .

which tant was not gxacnly fnvestiga’zd. ha faff '£~‘-n
the spectral curve cf phatoocndustivity dependa on o le'
ness <f the layer of dye, &a we*’l as wn the ?al?“ n in .lg
equatim 40 = oL~ (Ref 11), This an be ment &nnz as ?n(ii‘ .
planation v sgsimet Hh o= <F e f soy (Bef %
for the ot+ained "rapid" componen?t photcocnduzt1:: j ‘lg.ylfa“
cyandolae Tha Yilow"” conpponent pheotonondue Lwify -fpﬁlvd
on the illumination intarslty, Wha?e, heweesy, the n?ﬁt:?zu,
course has *o be -onsidersd (alau ir otseiving Helfonaf‘::
vestigations). Asnsording ‘o Hess (Ref 15),t?? Op?ld.it'fém-rg
tion energy oav be detarpined from the gpec;Aal uur::ulp :,;J
photo-sersitivity. in thin iayers from the long.wn;=];;3;

as well a3 azenrdlag bty whe fphategl*:nri¢ ftramgﬁ. :ﬁ:
mathod of Langs (Ref 4}, The cb%ainzl-resuls agrv? Y: P
with eash cther, as well as with +he thermal astivah.nn &f

3 -
H S

& s N <act e de+arnined and om .
Card 2/4 gies, whereat the 1attar canart exactly bve de 1.
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the other hand, show somewhat higher values because of the
effect of the transition resistances on the micro-crystallite
boundaries. Dry oxygen has no effect upon the dark-con-
ductivity jhowever, it &sinighes‘he photooonduc tivity by means
of & chemical reaction with the dye. Experiments on this
problem are still to be performed. Steam produces an electdc-
al conductivity, in wvhich case the influence upon the
photoconductivity depends on the preliminary treatment o

the layer. The investigation with moist oxygen showed a
phenomenon,apparently analogous to the Becquerel -effect,; of
p‘:xoto-electrochemioal nature under formation of an electro~
motive force. The photo-electromotive force observed by
Noddack and Meier (Refs 5, 8) on solid layers can difficult-
ly be identified with the obtained results of this paper.
There are 8 figures, 1 ‘table, and 20 references, 12 of which

are Soviet.
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PURPOSE: Thiis book 18 Lntended for solansists in the field of somi-
wonductor pnysics, solid atnte apectroacopy, and aemiconductor

1

e sy,

devices, Tha colleation wili he unofuli =o sdvanned students in
wniversitias and institutes of higher tachalceal tratning

apealalizing in the paiysics and teahnical application of semi-
eondzotors. !

COVERAGR: The collaation contains roports and information bulletins
(the latter are indicated by aataritki) read at the PFirst Alle
Galon Confarence on Optical anit Protonlectris Phonomena in Semi-
sonductors. A wide seope of prodlema in semiconductor physics
and technology are considered: photocondustivity, photoalectro-
motive forcen, cptioal properilies, photoclectric cells and
photoresiators, thes actions of hard and corpuscular radiations,
tha properties of thin Lilms and complex semiconductor aystems,
ete, The mrtarials were prepared for pudblication dy 8, I.
Rasndoy, 0. V. 3nitko, K. B, Tolpyge, A. P, lubchenko, and M, X,
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. SOV/351-5-2-8/32
AU THORS ¢ Lyzina, L.i. acrd Vartanyan, “l.T,

TITLE Absorption Spoc:ra\or'mm Vacuum (Spektry pogloshcheniy2
sloyev krasiteloy v vakuume)

P-ULODICAL: Optixe i Spektroskopiya, 1959, Vol 6, Nr 2, pp 172-180 (USSR,

ABSTRACT: The paper describas & technique for production of solid layers of dyas

by sublimation and subsequent measursment of their absorption spacird
in vacuum. A spacial glass cell . shown in Fig la, was used to
prepare dye laysrs and to measure thelr spectra. & solid laysr of dyo
was deposited from solution in & cup-like oextension O (Fig 1lb,.
fused quartz plate P was placed above the extension O. The cell was
held horizontally, evacuated and the dye layer in O was weateua extarnally
by meuns of & guall electric furmace.  This produced a sublimated layor
on :P. The ce)) was then placod in & vertical position (Fig la or
1b) and the plate P dropped to the position 1 in Fig la, whero uwo guarse
windows were provided. Dimensions of the cell wire such that it fitzed
exactly in the holdor of a SF-4 spectrophotometer, which was usod for
measurements. leasurements were carried out with the cell s tall
evacuated and immodiatoly after deposition of a dye layer. In

card 1/5 sublimation of dyos the authors used Vartanyan's data (Ref 3). They
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found that to avoid overheating the initial, deposited from solution,

layer of a dye should, in general, be thin and uniform;
rhodamine B layers should be ihici.

only
It was not possible to obtain

an undecomposed layer of malachite green using the ce 11 shown in

Fig 1.

Best results were produced by rapid sublimation.

To check

that the sublimated layer js free from decomposition products the
authors measurset absorption in the ultraviolet region which was

sensitive to impuritles.

tne absorption spectra of sublimated layers

of twelve dyes are shown in Figs 2-7 in the form of optical density
curves (thickness of the sublimated layers was not measured and no

correction was made for reflaction).

Figs 2-7 show also the spectra

of dye layers proauced by deposition from solution and spectra of

solutions of the same dyes in water, alcohol, benzene etc.
dyes spectra of sublimated layers measured in air are also given.
curves of Figs 2-7 give the spectra in the visible reglon;

absorption in the ultraviolet are given in & table on p 178.
showc thu spectra of vriphonylumothane dyes:
curves l-6 represent,
under vacuun, dilute agqueous solutions,
ostted from solution and benzene solutions.

violet;

alcohol solutions, layers dep

APPROVED FOR RELEASE: 08/31/2001
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Absorption Spoctra of Dye Layers in Vacium

Fig 3 shows the spectrs of acridine dyes: (a) rhoduline orange and

(b) trypaflavine; curves 1-5 represemt, respectively, gublimated layers
measured under vacuud, dilate aqueous solutions, cancentrated agueous
solutions, alcohol solutions, gublimated layers measurad in sir, layers
deposited from solution. Kig 4 shows the spoctra of azine dyess

(a) phenosafranine and (b)) safranine O; curves 1-¢ reprasent, respectively
sublimated layers measured urder vacuum, dilute agqueous solutions,
concentrated agueous solutions, alcohol solutions, layers deposited

from solutions and benzene solutions. Fig 5 shows the spectre of
xanthane dyess (&) pyronine and (D) rhodamines &G and B; cuarves 1-5
represent, respectively, sublimated layers measured upder vacuam, dilute
aqueous solutlous, concentratesd agueous solutions, alcchol solutions,
layers deposited from solution. Fig 6 shows the spectra of auramine 0;
curves l-4 represent, respoctively, sublimated layers measured under
vacuum, agueous solutions, alcohol solutions, layers deposited from
alcohol solutica, Fig 7 shows the spectra of thiazine dyes: (a)
thionine 8nd (b) methyleae blue; cuxves 1-5 represent, raspoctively,
sublimated layers measured under vacuum, dilute aqueous solutions,
concentrated aqusous solutions, alcohol solutions, sublimated layers
measured in air. Fig 8 shows the depsndence of the absorption of
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avramine 0 on the solution concentration: (&) alcohol solutions

(b, dichloroethane solutions. In all the twelve dyes absorption by
sublimated layers neasured upder vacuws differs considerably from
absorption by layers deposited from alcohol solutions. this difference
is the same in all the dyes considered: in the visible region the
subliimated layers absorb more strongly at longer wavelengths than do

the layers deposited from solution. The converse is true for short
wavelengths in the visible range. 1tne differences may be due to the fact
that the layers deposited from solutions are more continuous than those
prepared by sublimation. Moisture affects strongly the absorption spectra
of sublimated layers; the absorption curves are different for sublimated
layers measured in vacuo and those measured in air (e.z. Fig J curves 1
and 5, Fig 7 curves 1 and 5). The spectra of the sublimated lsyers
measured in vacuo differ also from the spectra of solutions. Tnis
difference is smallest in suramine 0 spectra, whore only some broadening
occurs due to stronger jnteraction of the dye moleculas in the solid
gtate. In the case of the other dyes the differences batwaeu the spectra
of sublimated layers measurad in vacuo and the spectra of solutions may

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858820009-0"
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Absorption Spectra of Dye Layers in Vacuum

be due to adsorption forces bntween the sublimated layers ~nd the quartz
plates on wnich they are doposited. There are 8 figures, 1 table
and & references, 5 of which are Soviet and 1 English.

SURMITTED: March 4, 1958
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AUTHORS ¢ Lyzina, L.h. and Vartanyan, by

TITLE: The Bffect of Water Vapour on tho Absorption Spectrd of Sublimated
. Dye Layers (Viiyaniye parov vody na spoktry pogloshcheniya vozognannykh ’
" sloyev krasiteley)

PERIODICHL: Optika 1 5 pektroskoriyd, 1959, Vol 6, Yr 4, PP 484-491 (USSR)

ABSTRACT: in an earlier paosr (Ref 1) the authors showed that tho absorption
spectra of sublimated dye layers measured in vacuo differ from the
spectra of these layers exvosed to 8ir. The differences &re due to

structural changas due to atmospheric water vapour. These changes
were the subject of an investigation reported in the present papes.

The method of preparation of sublimated layers and the cell used for

measurements of their absorption spectréa measured under vacuum weres ti2

same a8 described in Ref 1. After the absorption spectra were
measured in vacuo, water vapour of lnown yapour pressure was sdmitted
jnto the cell contaeining samples. The &pectrs were then re-measured
after 20-30 mins frow the moment of admission of water vapour. The

following dyes were investigated: rhoduline OTANES (Fig 18],

trypaflevine (Fig 16), crystal violet (Fig 2a), fuchsin (Fig 26/,

phenosafranine (Fig 3a), safranine (Fig 3¢), thionine (Fig 4),

iy '»;4:*;7’-"' ";: g ‘_;w‘.'r
=y el g ret
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’ 30V/51-6-4-12/29
The Bffect of Water Vapour on the Ausorption Spectra of Sublizsted Dye Layers

auramine (Fig 5), rhodamine 6G (Fig ga) and rhodamine B (Fig 66) .

The results obtained are interpreted as follows. The dye layers
prepared by sublimmation in vacuo &re originally amorphous. In the
presence of wvater vapour the dyes aggregated to approximately the

same degree as in concentrated 8queous solutions. In some dyes water
vapour induced arystallization (auramine, methylene blue, thioninej.

1n solid layers of dyes, depending on tho extornal conditions {vacuws,
water vapour), there 8y exist different types of aksorbing centred,

in the form of "frae" molecules, molecules affectad by the sutstrate,
aggrogated molecules and microcrystallites. The form of the absorptiocn
curves is determined by the proportions of these absorbing contres.
There are 7 flgures and 7 references, 5 of which are Soviet and 2 Bnglisk.

SUBMITTED:  April 23, 1958
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AUTHORS: Vartanyan, A. Tes Rozenshteyn, L. D SOV/20-124-2-14/71
TITLE: The Photoconductivity of fadigo (Fotoprovodimost' Indigo)
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 2, PP 295-297

(USSR)
ABSTRACT: As far as the authors know, the electric and photoelectric
properties of indigo have hitherto not been investigated. The

present paper shows that indigo possesses photoconductivity and
ig a typical organic gemiconductor, Indigo is nearly insoluble
in the usual readily volatile solvents. Therefore layers were
investigated which had been produced by sublimation of the dye

in a vacuum (rv10'5mm) at a temperature of 130-140° C. These
layers were located on the surface of a quartz vessel upon
which platinum electrodes had previously been fitted. Amperages
were measured by means of a direct current zmplifier, and the
light was monochromatized by means of a mirror monochromator
1sP-17A. The relative spectral distribution of the energy
jnciding upon the layer was measured by means of & thermopile.

" park conductivity increases with increasing temperature. The
temperature dependence of the dark current, which was determined

"y Card 1/3
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The Fhotoconductivity of Indigo SOV/20=124=2=14,71

within the intervalof 40-110° ¢, satisiiec ‘nhe equation
im = ioexp(-Em/Zk’?), shich holds in the case ol many dyes and

pigments. Under vocuum conditions the activetion enzrgy
hes the velue € = 1.7 % 0.09% ev , which agrces satise
ol !

factorily with the zbsorption specirun of solid indigo layer
produced oy sublimation. Under vacuum conditions the exposure
of indigo laycras by means of visible light increases
conductivity within the range of absorption. In the case of
exposure with monochromatic light conductivity may be increased
by the dozen- or hundredfold. Also if oxygen is supplied,
indigo conductivity increases, in which case the increase

depends on the pressure and the duration of the action of the
gas, In a vacuum as well as in an oxygen atmosphere the time
necessary for the development of a steady photocurrent during
exposure (and for the decrcase of the photocurrent in the dark)
ig leass than the time constant of the amplifier circuit.
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The Photoconductivity of Indigo S0V /20-124-2-14 /71

The temperature coefficient of the photocurrent is positive.
The shape of the spectral curve of photoelectric sensitivity
depends to a considerable extent on the thickness of the

indigo layer. The optical activation energy is ~,1.79 ev,
which agrees well with the thermal activation enery of dark
conductivity. There are 2 figures and 12 references, 7 of which
are Soviet.

PRESENTED: October 2, 1958, by 4. M. Terenin, Academician

SUBHMITTED: September 25, 1958

s

. " T . N o P LI A e e T T
R R T R P e RN MR IS ST (5 45 R A A G 3500 B O S R R P 25 MR T P

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858820009-0"



"APPROVED

EEANTE MR ERR AT

FOR RE

Hedl SR ETA

LEASE: 08/31/2001 CIA-RDP86-00513R001858820009-0

T RENNEIY  PRASRER SRS Wb A ARG RN I B S

xadem el
Doklady & r is tha ing as
ODICAL: nt pape as the con
PERI The 8iD of the u;;:?-either onc:‘; iztl conduc¥? it g eleotri‘;: Leve
ABSTRACT®  (gpioh arev‘:-lt) that oa“f’eilihe aotivation S0 "ot the tf}ﬁ% 1dea
triplet 1° er wordss "h‘ezn onds %0 ¥B€ BT nade "‘°oa oonductivit)'o
c

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858820009-0"



Tl

llA .
APPROVED FOR RELEASE: 08/31/2001 __ CLA-RDPS5-00513R001858520009-0

68979
On the Participation of the Excited Singlet State in 3/020/60/151/02/017/071
the Eleotrical Conductivity of a Series of Organic BO1}/B011

g emiconductors

3-acetyl.amine-N methyl phthalimide, 3.acetyl amine- N phenyl
phthalimide, and 3-benzoyl amine- N methyl phthalimide, Moreover,
the eleotricsl conductivity of fluorescein as well a8 of some other
dyes was jnvestigated. sufficiently thick (hJSQf) and dense layers
were prepared by sublimation of the gubstance in high-vacuum

(,,10'5 om). These layers were sublimated on the surface of a quartz
vessel. The voltage source was & dry-cell battery (560 v). In order
to be able to measure the absorption spectra, the layera were
applied to a quartz plate which, in turn, was fastened to a rotating
faceplate. The results of measuring the temperature dependence of
electrical conductivity are reproduced in figure 2. The wavelengihs
corresponding to the thermal activation energiesqmansln good agree-
ment with the longwave drops of the absorption curves. The totality
of the results obtained is indicative of the following: Electrical
conductivity of the organic semiconductors investigated occurs on
an excited singlet level. Phis also holds for thionine, crystal
violet, phenosafranine, etc. The attribution of €n to the excited.bk///

Card 2/5 singlet state leads to the following aspumption: This relatively
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68979
On the Participation of the Exoited Singlet State in  5/020/60/131/02/017/071
the Electrical Conductivity of a series of Organic B0O13/B011

Semiconductors

slight disturbance is gufficient for the formation of a certain
generalized zone within the boundaries of this state. Dark con-
ductivity is found in this generalized zone. The authors thank

VY. V. Zelinskiy and I. I. Reznikova for having prepared the high-
purity phthalimides, and Y. 1. Termolayev for having supplied the
instrument used to measure the phosphorescence spectra, and also
for advice given. There are 2 figures, 1 table, and 10 references,
9 of which are Soviet.

PRESENTED: November 20, 1959, by A. N. Terenin, Academicien

SUBMITTED: October 30, 1953
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26, 1512
AUTHORS: Rozenshteyn, L. D., Vartanyan, A. T.
by
TITLE: A Study of the Surface Recombinatiod?in Layers of Organic

Dyes - Photoconductors \

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134; No. 3,
' pp. 567 - 570

TEXT: By way of introduction the authors discuss the results yielded by
jnvestigations, most of which were conducted by the authors themselves.
The resultséconcern the photoconductivity of inorganic and organic semi-
conductors NThe formula derived by De Vore (Ref. 6) for the photocurrent
is given and discussed. This formula is regarded as being an expression
characterizing the change in the photocurrent on a variation of sample
thickness 1 at a determined wavelength of incident light. The authors L*/
wanted to carry out & quantitative evaluation of De Vore's theory for
the surface recombination rate in linear photoconductors. They fursther
wanted to determine lifetime, diffusion coefficient, and mobility of the
photocurrent carrier. For this purpose, they examined variously thick

card 1/2
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A Study of the Surface Recombination in Layers 5/020/60/134/003/008/020
of Organic Dyes - Photoconductors BO19/B060

trypaflavine and pinacyanol layers for their spectral photoconductivity
in vacuum. Fig. 1 shows the photocurrents as functions of the wavelength
of incident 1ight along with the absorption relative to the twa dyes
examined. Figs. 2 and 3 show the photocurrents as functions of the layer
thicknesses for three different wavelengths. With the aid of & t-meter the

lifetime was found to be 1,1'10-4 sec, and this quantity served for de-
termining the recombination rate on the surface and the carrier diffu-
sion coefficient. The values are tabulated in Table 1. The diffusion
coefficient, the recombination rate, and the carrier mobility of the
dyea examined were found to be smaller than those previously observed on
inorganic semiconductora. This is partly brought in connection with a
reflection effect caused by the smooth surface of the semiconductor. The
authoras thank Ye. K. Putseyko and I. A. Akimov for having supplied the
t-meter and for valuable advice given. There are 4 figures, 1 table, and
12 references: 6 Soviet, 3 U3, 1 British, t French, and 1 German.

PRESENTED: April 29, 1960, by A. N. Terenin, Academician
SUBMITTED: April 19, 1960
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(MIRA 1632)
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1. Gosudarstvennyy opticheskiy institut imeni S.I, Vavilova,
Leningrad.
& (Electric conductivity) (Organic compounds--Elsctric properties)
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AUTHORS: Vertanyan, A. T. and Rozenshteyn, L. D.

TITLE: ~ Comparison of_fhe thermal activation energy of electrical
P conductivity with .the absorption spectra and phosphorescence
« . spectra of layers of a number of organic compounds

. PERIODICAL:  Izvestiye Akademii nauk SSSR. Seriya fizicheskaya, v. 25,
: no. 3, 1961, 428-430

TEXT: . This paper was read at the 9th Confprence 01 Luminescence -(Crystal
Phosphonp) in Kiyev, June 20-25, 1960. The authors determined the activa-
tion energy from the temperature dependence.of the electrical conductivity,
which is described for orgenic semiconductors by the formula
@ = Gbexp(;ET/ZkT), where ¢p is the thermal activation energy. Fig. 1

shows the temperature dependence of the dark conductivity for a number of
gubstances. Table 1 compiles the results of measurement for a great number
of compounds. The spectral range (indicated in Column 5) in which the

. longwave drop of the spectral absorption curve occurs corresponds, according

E:i card 1/5
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to the authors' opinion, to a singlet-singlet treansition in light ebsorp-
tion. The energy corresponding to the shortwave edge of the fluorescent

~ band is given in Column 6, and permits a dotermination of the height of
the triplet level in that state of the compound in which it was
investigated. A comparison of results shows that the carriers parti-
cipating in dark conduction are produced in singlet-singlet electron '
transitions. There are 1 figure, 1 table, and 6 references: 5 Soviet-
bloc and 1 non-Soviet-bloc.
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Legend to Fig. 1t Temperature dependence
of electrical oonductivity of solid
layers. (1) (Upper axis of abscissas)
benzophenone, (2§ anthranilic acid,

(3) phenyl anthranilic acid, (4) 3-acetyl-
amino-N-methy
N-phenyl phthalimide,
N-methyl phthalimide,

L 6
’f".ie).uranine, (9). phosp

@

3-benzoyl-amino-
fluorescein,

7

11) soludle blue.

- .
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_Legend to Table 1: (1) Compound, (2) temperature range, (3) &g in ev,
(4) A corresponding to tq in of, (5) spectral part in which the longwave

drop of the ebsorption curve for the solid layer occurs, (6) ener

corresponding to the shortwave edge of the phosphorescent band, in ev.
Compounds in Column 1 from top to bottom: malachite green, bright green,
fuchsine, crystalline violet, soluble blue, uranine, eosin, erythrosine,
phloxine, Bengal green, rhodamine B, colorless product of rhodamine B,
rhodamine 6G, fluorescein, phenosafranine, tripaflavine, phosphine, capri

blue, Nile blue, thionine, indigotin, pinacyanol, Orthichrome T, phthelo-
cyanine without metal, copper phthalocyanine, zine phthalocyanine,
benzophenone, anthranilic acid, phenyl anthranilic acid, 3-pcetyl-N- -
phenyl phthalimide, B-acetylamino-ﬂ-methyl phthalimide, 3-methoxy-N- :
methyl phthalimide, 3-hydroxy-N-methy1 phthalimide, 4-amino phthalimide,

"4 amino-N-cyclohexyl phthalimide.
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AUTHOR: Karpovich, T. A, Vartanyan, A. T.
TITLE: Concerning "valve" photo-emf in dye phototubes

PERTODICAL: Referativnyy zhurnal, Flzika, no. 4, 1962, 23, abstract 4G189 '
(Vv sb. "Fotoelektr. 1 optich. yavleniya v poluprovodniknkh". Kiev, P

AN USSR, 1959, 290-300) '

TEXT: The authors give the results of investigating phototubes 1in air,
Under longitudinal illumination in air, one of the dye-layer contacts with the
electrodes is seen to give rise to a photo-emf, the sign and magnitude of which
are determined by the nature of the dye but which does not depend on the nature

\ of the illuminated contact (push or natural contaet). The photo-emf (E o0) -and
short-circuiting current (1) are assiclated with illumination intensity by the
relations Evo= A 1n (1 + Bﬂ? and Ip = kL. Photosensitivity is observed in the
natural-absorption region of the dyes in the solid state. The rectifying proper-
ties of dye phototubes are caused by the presence of & pbarrier layer on the metal-
dye push contact, In contrast to Noddak and Meyer, the present authors found
that the appearance of photo-emf 1s not associated with the presence of &
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barrier layer. They advance arguments in favour of the photoelectrochemical

nature of the non-valve photo-emf that arises 1neident to the 111umination in
air of metal-dye contacts.

[Abstracter's note: Complete translation]
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AUTHOR: Vartenyan, 4. T.
TITLE: Semiconductor properties of blood pigments

PERIODICAL:  Akademiya nauk SSSR. Doklady, v. 143, no. 6, 1962, 1317-1320

TEXT: The electrical conductivity and the spectral photoelectric
sensitivity of layers of blood pigments such as haematine, heamine, and
haematoporphyrine were measured. The layers were prepared between
platinum electrodes on a quartz substrate and thoroughly outgassed,

haemine and haematine at a temperature of 140°C, haematoporphyrine at ; V4/
100°C. The currents were measured with a 3My-3 (EMU-}) d-c emplifier with-
a set of input resistors up to 6.8+109 ohms. after the layers had been.
kept in the dark for a iong period. In the photoelectric measurements the
direction of the illumineation was perpendicular to the direction of the
electric field. Monochromatic light was supplied from a HCLT-1T7A (1SP-174)
pnirror monochromator. For the determination of the optical activation
energy of photodonductivity a tn-16 (SI-16) incandescent tungsten lamp
calibrated from the brightness temperature for 656 mp was used. The

Card 1/%
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light intensity was controlled by means of blackened metallic grids. The
dark current and photo-currents were found to follow Ohm's law up to field

strengths of 104 v/cm. In the investigated temperature intervals
(naematine 52 to 155°C, haemine 35-140°C, haematoporphyrine 35-100°C) the
conductivity o followed the law .

: o = doexp(-eT/2kT)

The values & of the activation energy measured in vacuum (haematine

2,03 ev, haemine 1.85 ev, haematoperphyrine 2.07 ev) agree well with

values from absorption spectra. The corresponding wave lengths (609, 667, V/r/
597 mw resp.) belong to parts of the absorption spectra corresponding to 1
singlet-singlet transitioms. #inen haematoporphyrine is heated to 135°¢,

it is converted to protoporphyrine (zctivation energy 1.83% ev). The

activation energy of haematine is considerably lower than that of

neemoglobine (2.66 ev) which is thought to be determined mainly by its

protein content. In presence of oxygen (cf. Fig. 1), the conductivity-
temperature-curve of haematine shows a peculiar form: Above 110°C oxygen

hes no effect, but at lower temperatures the conductivity is considerably

Card 2/4
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enhanced by oxygen adsorption. The dependence of the photo-current iphot

on the illumination intensity L was found to be of the form ipho£=aLn with

n rear to 1, For haematoporphyrine and haemine the teuperature

- - : o = 1ol _ano .
dependence follows the law lphot ioexp( %hot/kT) at 5~809C with
'aphot = 0.2 and 0.18 ev resp. For haematine, log 1phot was not a linear

function of 'I'_1 except between -30 ang +30°C where Lphot = 0.1 ev. The

spectral photoelectric sensitivity curves of haematoporphyrin and haemine

are similar to the optical absorption curves. From the experimental \
results it is concluded that in vacuum the investigated blood pigments are b/{/’
intrinsic semiconductors., There are 1 table and 2 figures,

PRESENTED; November 17, 1961, by A. N. Terenin, Academician

SUBMITTED: November 10, 1961
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gimilar to those of the leuco~bage layers. They consist of two bands

whogse maxima are between 250-270 and 290-310 my, respectively, depending

on the state of substitution in the end amino group. The spectra of the
quagsi-leuco-bases of rhodamine group dyes consist of three bands ‘at aboul

232-238, 265-276 and 302-317 mu, respectively. Some of the rhodamines

can also be reversibly decolorized by vacuum heating or the action of .
gaseous st at room temperature. The bands of aurin (268 nm) ard its 7

quasi-leuco-base (281 nm) are close to those of phenol (270 nm) and the
‘phenolate ion (282 nm). In the interaction of hydrazine with aurin
fluorescin, and gallein, a reversible bathochromic shift is observed if
"the hydrazine vapor pressure ijs low. Considering the ease with which a _
number of dyes change and loge their color, one must assume that in the .
.interaction with hydrazine the proton is only partially drawn off by the
‘hydrazine, or the electron is only partially attracted by the dye, Jjust
“enough for charge redistribution in the electron shell of the dye molecule
which is characteristic for an anion, i.e. a molecule which has lost a
proton, and for a reduced dye, i.e. a molecule which has accepted an
electron. This paper was presented at the 14th Conference on Spectroscopy

card 2/3
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B102/B186
AUTHOR: Vartanyan, A. T. -
PITLE: ./Sp'o-:t’r;l distribution of photoconductivity of )

chlorophylla in relation to the layer thickneas

_~PERIODICAL: - Akademiya nauk SSSR. Doklady, V. 149, no. 5, 1965,
: o 563-566 . '

- PEXT: Pure and homogeneous chlorophyll s, obtained from the Botanicheakiy

institut AN SSSR-(Botanical Institute AS USSR) was precipitated from a :

- chloroform solution into the 0.5 mm gap between Pt electrodes in a quartz

‘ampule. The layer thickness varied between gaveral tens and several

hundreds of p. The spectra were investigated at room temperature, both in -
vacuo (10~2mm Hg; and in an oxygen atmosphere. For current measurement ‘o
an JMY -3 (EMU-3) d-c amplifier was used with a sensitivity of o

,1.5-10'14 a with maximum resistance (68-1012 ohm). For determining the

gpectral distribution a mirror monochromator (0.4-0.8u) of type WUCT -174
(ISP-17A) was used. A 100-w incandescent lamp was the light source. Ae

i
.
o
8
!

T
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% . in a great many previous publications, it was again observed that there is
4o a tight correlation between the specira of photuelectric sensitivity of the
" depogited layers of chlorophyll and the optical abgorption spectra of the
! ...pigment solutions. In all cagesg the b?nds were very broad. For the layer
the 673-my band had a width of 850 em™' for the solution this maximum is
‘at 662 mp and has a width of 650 om~'. The shift of the red maximunm b
 amounts to 250 cm~'. The presence of dry oxygen (250 mm Hg) in the ampule
. ‘raised the conductivity; the dark current remained weak. Illumination of .~
. the absorption band with monochromatioc light raised the conductivity by a
- factor of 107-102. stationary: paotocurrent was reached after less than R

.+ 4 sec, the drop took 10-15 sec; these times are much shorter than those

' ‘obgerved by Nelson (J.Chem.?hys{27,864,1957). The absorption spectrum of

the layer proves %o be red-shifted with respect to that of the solution.

" The absorption specira compared for two layer thicknesses show a sonsider-
able difference: whereas the blue bands correspond, this is not the case
for the red bands; there ijg a shift so that the thin layer has an absorp-
tion peak where the thick one has a pinimum. There is 1 figure.

iAé PRESENTED : October 8,?1§62, by A.N. Terenin, Academician
8 . SUBMITTED: _September 26,1962
L cArdT2/2. i e SN [SUUU UL S S

I T K
SERAKE ISR B0 S
R e

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858820009-0"



"APPROVED FOR RELEASE' 08/31/2001 CIA-RDP86-00513R001858820009-0

LR SRR L S AR RS R AP REIVLSIN IR e R e e | ERAD I R DR SN0 CREres:

-

s/020 63/149/004/009/025

R B104/2186
'% AUTHOR Vartanyan, A. T.
. - . -
g . TITLE:" ' The activation energy of the dark conductivity and the
- photoconductivity of chlorophyll a .

- ?ERlODICAL: Akademiya nauk SSSR. Doklady, v. 149, no. 4, 1963,
L 812 - 815

. TEXT: Amorphous layers of pure chlorophyll a obtained by precipitation
i from concentrated pigment solutions were investigated in high vacuo and
in oxygen at temperatures not exceedlng 70°C. Detailed descriptions of the
- . experiments are given in a previous paper (DAN, 149, no. 3 (1963)). The
; éctivation. energy € ph of the photoconductivity was determined by :
. measuring the hotocurrent set up in a layer by irradiating it with e, ' N
L =16 (SI-16§ lamp at various tungeten oand temperatures (1200-2200°C). :
- Between 2200 and 1600¢C the nonlinearity index By varies from 0.72 to 0.76,

j and between 1600 and 1200% fip varies from 0.76 to 1.01., The thermal .

®  card 1/2 -
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" The activation energy of the ... S B104/B186
. activetion energy ET of the electric conductivity determined from

- temperature dependence of electric conductivity is 1.74 ev. In an
. oxygen atmosphere ET is 1.6% ev and the conductivity is ten times

'greéter than in vacuo. ' The activation energy Eph of the photo-
lconductivity is 0.15 ev. As with other organic photoconductors éph is
zrsmaller than ET by one order of magnitude. The hyperbolic decay of
~photoconductivity after illumination is teken to imply a bimolecular

SN  scheme of carrier decrease: ud&/dt = -y“1., There are 3 figures. T

B -
U

: PRESENTED: October 20, 1962, by A. N. Terenin, Academician

L e

o) v?SUBMITTED&  October 16, 1§62’:

-
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VARTANY AN, A.TA. ‘
Photbsemiconducting properties oi",metlvlchl
Dokl. AN SSSR 153 no.1:70~73 N '63.

orophyllids a.
" (MIRA 17:1)

1, Predstavleno akademlkom A.N, Tereninym.

e B
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VARTANYAN, A.T,

et b i H“AMMM e

Spectral study of the interaction between solid layers of porphine

drazi . Dokl, AN SSSR 155 no,6:1394-1397
iges'gzc.l hydrazine vapors (IRA 1714)

1. Predstavleno akademikom A,N.Tereninym.

-
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3 by hydrezine vepors.
Activation of the electric conducti'lty of dyes by nycer
ngl. AN SSSR 160 no.3:638-641 Ja 65. (MIRA 18:3)

1. Submitted July 24, 1964

a7
E75
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C (MIRA 18:3)
8 noett5f-64 Ja €5

i i i > nikidze,
1, Moskovskly geo],wgorazveaochnyy institut im, S,0rdzho
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VASIL'YEV, A.V,

"‘””“‘Lifsgéfﬁfe for communication workers published in 1961, Vest,
sviazi 21 no,1:28-29 Ja '6l. (MIRA 15:5)

1. Nachal'nik Gosudarstvennogo izdatel'stva literatury po
voprosam svyazi i radio.
(Telecommunication--Bibliography)

JEn AT TS ey
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112-57-8-16144D
Translation from: Referativayy zhurnal, Elektrotekhnika, 1957, Nr 8, p 12 (USSR)

AUTHOR: Vasil'yev, A. V.

yer e
TITLE: Investigation of Sorne Semiconductor Alloys for Thermocouples
(1ssledovaniye nekotorykh poluprovodnikovykh splavov dlya termoelementov)

ABSTRACT: Bibliographic entry on the author's dissertation for the degree of
Candidate of Technical Sciences, presented to Khar'kovsk. politekhn. in-t
(The Khar'kov Polytechnic Institute), Khar'kov, 1955.

ASSOCIATION: Khar'kovsk. politekhn. in-t (The Khar 'kov Polytechnic Institute) - -
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_ VASIL'YRV, A.V.

Books for communications men. Vest.sviazl 19 m.2:33-34 F '59.
R (MIRA 12:3)

1, Nachal'nik Svyas'izdata. -
(Bihliography--Telecommunication)

——
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VELICHKIN, I.N., kand.tekhn, nauk; AKOPYAN, S.I., kand, tekhn,nauk, otv,red.;
GOSTEV, B.I., kand.tekhn.nauk, zam.otv.red; VASIL'YEY, Asle, kand.
tekhn,nauk, red.; KRISTI, M.K., prof., red.; LIVOV, Ye.D., prof., red;
MATASHKIN, O.M,, lmnd.talmn.ne‘uk; TUDUSHKIN, H.G., inzh,:; UVAROVA,
A.F,, tekhn,.red. :

[Some characteristics of the performence of gas-producer engines]
Nekotorye osobsnnosti rabochego protsessa gazogeneratornykh dvigatelel
Moskva, Gos, nauchno-tekhn igd-vo mashinostroit. litry, 1958. 37 p.
(Moscow. Gosudarstvennyl soiuznyl nauchno-issledovatel'skii
tralktornyl institut [Trudyl, no.16) (MIBA 12:3)

(Gas and oil engines—Testing)
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ORAZMETQV, %4.; GORELKIN, L.H.; POTYAYEV, M.Ye.; ZARUDI, Ye.o.' netodist;
MITENEV, V.S.; VASIL'YEV, A.V.; GORSHERKOV, N.G.; —r

RUTKOVSKIY, 0.0.; EUSYAPKUIOVA, T.Sh.

Lettars to the editors, Geog. v shkole 22 no.2:72-76
Mr-Ap 159, (MIBA 12:6)

1. 1-ya shkola pos., Andreyevka Turkmenskoy SSR (for Orazmetov).

2, Shkola pri shakhte No.1l Karachayavskogo rayona Stavropol'-

skogo kraya (for Goralkin). 3. Andreyevekaya semiletnyaya shkola
Panzenskoy oblasti (for Potyayev). 4, Bashkirskiy institut
usovershaastvovaniya uchiteley (for Zarudi). 5. Rayonnyy pedagogichae-
skly kahinet s.Kich-Gorodok Vologodsizoy oblasti (for Mitenev).

6. Alekneyevskaya shkola Stalingradsl:oy oblasti (for Vasil'yev).

7. Yakhromskaya shkola No.2 Moskovskcy oblasti (for Gorshenkov).
8. 4-ya shkola g.Alma-ita (for Butkovskiy). 9. 6l-ya shkola
g.Alma-Ata (for Kusyapkulova).

(Geography--Study ~nd teaching)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858820009-0"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R001858820009 0

3 pigi i el a2 AV RIAS R 7 S S IR A Pl (g B Pt i ‘?f“”f‘}ﬂ”’v S HARC T ﬁi‘&! 25 Rl Ll«—_x““ "‘_": A i T

VASIL’YEV A V.; SEMENOV, A.S,

};lagn?gc susceptibility of soils. Uch, zap, LGU ne,286:110-
(MIRA 14:3)
(TransbaikaliamSoile-Magnetic praperties}lb

y e
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BASHKATOV, D.N.; YASIL'YEV, A,V.; ROMANOV, V.G,

Studying the vibration drilling method for purpnses of
engineering geology. Razved. i okh. nedr 27 no,5:25-28
My '61. (MIRA 14:9)

1. Vsesoyuznyy nauchno-issledovatel'skly institut gidrogeologii
1 inzhenernoy geologii.
(Boring machinery) (Vibrators) { (2ngineering geology)
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ABRAMOY, E.A,, kand.istor.nauk; KRUGLIKOV, ¥,¥V,, kend, istor.nauk;
ROZENSHTEYN, A,L., ksand, :lstor.nauk YASIL'YEV, A.Y., nauchnyy

red.; VOROB'YZV, G.S,, red.izd-va; Gnﬁﬁiﬁiii?iT“ITk.. tekhn.

red,

[Brigades of commnist labor] Brigady kommunisticheskogo

truda, Leningrad, Ob-vo po rasprostrarsniiu polit. i nauchnykh

znanii RSFSR, Leningr.otd-nie, 1959, 46 p. (MIRA 13:2)
(Socialist competition) (Bfficiency, Industrial)
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VESILTIEV, A.V., Inzhener; YAKOVLEV, V.N., inshener,

a4 4T D (T T

Reconstructing the inclined vault of a boiler model TP-230-2., Elek

24 no,b:5-7 Ap 's53, .sta,

(MLRA 6:5)
(Steam boilers)
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N ViSILUYEV, AV

"Hendbook on Analysis of Fuel Gases," State Publishing House for Energetics,
Moscow~Leningrad, 1954. 23 g,

The book describes the most widely utilized types of gas-analysers manufactured by
Soviet indusiry., It gives a description of their structure abhd gives the methods of

utilizing them., It also studies the methods of utilizing the results obtained by these
apparatuses,

Translation of TABCON and summary of context. D 310099, 9 Sep 55
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VASIL'YEV, A. V.: "Investigation of certain intermediate alloys for

termal elements.™ Khar'kov Polytechnic Inst imeni
« I. Lenin, Khartkov, 1956. (DISSERTATION FOR THE
DEGREE OF CANDIDATE IN TECHNICAL SCIENCE),

So.: Knizhnaya letopis, No. 15, Myscow
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’AUTHORS:Borodin, V.P,, Darmanyan, P.E,, Yudson, A.A, and Vasil'yev,
A.V, (Engineers) -

TITLE: A Four—Period System of the Complex Automatic Control of
' Thermal Conditions of a Fuel-0il Fired Open Hearth Furnace
(Chetyrekhperiodnaya skhema svyazannogo avtoregulirovaniya
teplovogo rezhima mazutnoy martenovskoy pechi)

PERTODICAL: Stall, 1958,’{Nr 2, pp.114-120 (USSR)

ABSTRACT: A scheme of automatic control of thermal conditions of
oil-fired open hearth furnaces developed by the Central
Laboratory of Automation and installed on the Nr 10 furnace
of the above works is described. The scheme-opgrates accord-
ing to four programmes corresponding to four technological
periods of the smelting process. Programme 1 includes a
considerable part of the charging period and two thirds of
the melting period; it is switched on by a motor relay of
time, operated by photorelay durlng the tapping of steel.
Programme 2 includes the remaining part of the smelting
period; it is switched on by a motor relay of time operated
when a stable excess in the preset roof temperature is
attained. Programme 3 includes the refining period and is
switched on by a motor relay of time operated at the moment
of tapping slag. Frogramme 4 includes the fettling period

Card 1/2
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13%-2-4/19
" A Foure-Period System of the Complex Automatic Control of Thermal
" Conditions of a Fuel-0Oil Fired Open Hearth Furnace.

' and the beginning of the charging period of the next heat.
Changing of programmes can also be hand operated. The
scheme is shown in Fig.l., Fuel consumption is controlled
according to the temperatures of the roof and regenerators,
The following parameters are controlled: consumption of
fuel oil, air-fuel ratio, amount of compressed air used in
the atomiser, pressure of gases in the furnace, reverses,
waste gas temperature at the bottom of the regenecators and
draught in the waste gas flue, Characteristic data on the
furnace on which the scheme was operated, operating prac-
tice and operating results are briefly described, The
scheme operated satisfactorily, but the final conclusion
regarding the efficiency of the scheme can be nmade only
after an analysis of operating results of a few furnace
campaigns. There are 9 figures.

ASSOCIATION: "Krasniy Oktyabr" Works and TsLA (Zavod "Krasnyy
Oktyabr'" i TsLA)
AVAILABLE: Library of Congress.
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